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S E C T I O N 01010
SUMMARY OF WORK

PART 1 G E N E R A L
1 01 LOCATION OF WORK

A The work of t h i s contract i s l o ca t ed in the C i t y o f L i b b y , M o n t a n a The two e x i s t i n g M i l l w o r k
W e s t B u i l d i n g s are l o ca t ed on H i g h w a y 2

1 02 S C O P E OF WORK
A F u r n i s h al l labor, mat er ia l s , e q u i p m e n t and i n c i d e n t a l s required to i n s t a l l a s p h a l t p a v i n g in

B u i l d i n g No 1 and a r e in for c ed concrete f l o o r and restroom in B u i l d i n g No 2 c o m p l e t e as
shown on the Drawings and as s p e c i f i e d herein

B The work is b e i n g p e r f o r m e d as part of the U S EPA asbestos removal and re s torat ion p r o j e c t
in L i b b y , Montana

C The work i n c l u d e s p r o v i d i n g underground e l e c t r i c service and C i t y water service to a p r o p o s e d
restroom in B u i l d i n g No 2 and a s e p t i c tank, s u b m e r s i b l e p u m p and d i s c h a r g e p i p i n g to an
e x i s t i n g p e r m i t t e d s e p t i c tank and l e a c h i n g area also located on the p r o p e r t y

D The W o r k i n c l u d e s , but i s not ne c e s sar i ly l i m i t e d to the f o l l o w i n g
1 P r o v i d i n g all excavation and b a c k f i l l i n g for e l e c t r i c service, water service, s e p t i c tank, and

sewage d i s charge p i p i n g
2 S u b g r a d e p r e p a r a t i o n and i n s t a l l a t i o n of a a s p h a l t pavement covering a p p r o x i m a t e l y 50%

of the B u i l d i n g No 1 f l o o r area, f u l l r e i n f o r c e d concrete f l o o r in B u i l d i n g No 2 and one
restroom in B u i l d i n g No 2

3 All necessary e l e c t r i c a l , HVAC, carpentry, p a i n t i n g , p l u m b i n g and a l l o ther work required
to c o m p l e t e the work described on the Drawings and in the s p e c i f i c a t i o n s

E T h e s e Drawings and a c c ompanying s p e c i f i c a t i o n s have been p r e p a r e d for the G o v e r n m e n t ' s use
in p r o v i d i n g a general d e s c r i p t i o n of the work to be c o m p l e t e d by the G o v e r n m e n t ' s removal
contractor at B u i l d i n g No 1 and B u i l d i n g No 2 on H i g h w a y 2 in L i b b y Montana

F The work de s cr i b ed in the Drawings and s p e c i f i c a t i o n s w i l l be cons truc t ed in two wood f r a m e
metal c l a d b u i l d i n g s o r i g i n a l l y in t ended to serve as a t emporary l o c a t i o n for the M i l l w o r k Wes t
lumber and b u i l d i n g m a t e r i a l s bus ines s

G The worK descnoed on the Drawings and in the s p e c i f i c a t i o n s is not in t ended to be p u b l i c l y bid
H The Drawings and s p e c i f i c a t i o n s are i n t e n d e d to be p r o v i d e d to the G o v e r n m e n t ' s removal

con trac t or f o r cost e s t i m a t e s , cons truc t i on s c h e d u l i n g , o b t a i n i n g l o c a l subcontractors
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a p p r o p r i a t e l y l i c ens ed to p e r f o r m s p e c i a l t y construct ion ( p l u m b e r , e l e c t r i c i a n , e tc ), o b t a i n i n g
necessary local p e r m i t s (re s troom p e r m i t ) and c o m p l e t i n g the work

I The Drawings and s p e c i f i c a t i o n s are i n t e n d e d to p r o v i d e a general d e s c r i p t i o n of the work to be
p e r f o r m e d T h e G o v e r n m e n t ' s removal contractor i s required t o v e r i f y a l l d i m e n s i o n s p r i o r t o
s t a r t i n g the work

J No p r o p e r t y l i n e or t o p o g r a p h i c a l surveys were a v a i l a b l e to r e f erence for p r e p a r a t i o n of the
Drawings

K No i n v e s t i g a t i o n s have been made wi th re spec t to the current use or p o t e n t i a l use of the e x i s t i n g
b u i l d i n g s

L E v a l u a t i o n o f th e e x i s t i n g b u i l d i n g s wi th respect t o structural i n t e g r i t y , B u i l d i n g C o d e
c o m p l i a n c e , e x i s t i n g c o n d i t i o n were not i n c l u d e d in the d e s i g n scope of work

M CDM's scope o f work f or e x i s t i n g B u i l d i n g No 2 wa s l i m i t e d t o d e s i g n o f a r e i n f o r c e d concrete
s lab to be i n s t a l l e d by the Government s removal contractor, d e s i g n of a s i n g l e uni sex ,
h a n d i c a p p e d a c c e s s i b l e restroom m e e t i n g t h e requirements o f t h e A N S I A c c e s s i b i l i t y Code ,
1998 e d i t i o n , restroom water service, restroom e l e c t r i c service and p u m p e d d i s c h a r g e of all
waste f r o m the propo s ed restroom to an e x i s t i n g p e r m i t t e d s e p t i c tank l o ca t ed on the p r o p e r t y
a p p r o x i m a t e l y 300 f t f r o m B u i l d i n g No 2

N CDM's s cope o f work f or e x i s t i n g B u i l d i n g No 1 wa s l i m i t e d t o d e s i g n o f a s p h a l t pavement t o
be i n s t a l l e d by the G o v e r n m e n t ' s removal contractor over a p p r o x i m a t e l y 50% of the interior
f l o o r area

1 03 WORK S E Q U E N C E
A The Contrac tor s h a l l c oord inat e the s c h e d u l i n g of all work with the Government and Owners of

M i l l w o r k West All work s h a l l be c o m p l e t e d in 2002
B W o r k in B u i l d i n g No 1 and B u i l d i n g No 2 s h a l l not be p e r f o r m e d s i m u l t a n e o u s l y Work w i l l

not begin in one b u i l d i n g u n t i l all work is c o m p l e t e d in the other b u i l d i n g C o n t r a c t o r s h a l l
coordinate order of work wi th the Government and Owners of M i l l w o r k W e s t

C No work s h a l l b egin on B u i l d i n g No 1 or B u i l d i n g No 2 u n t i l work by others at the new Planer
B u i l d i n g i s c o m p l e t e

D Contrac tor s h a l l conduct all work in a manner so as not to i n t e r f e r e with the d a i l y o p e r a t i o n of
t h e M i l l w o r k W e s t business

1 04 CONTRACTOR'S USE OF PREMISES
A Contractor s h a l l c o ord ina t e use of the d e s i g n a t e d areas on the pr emi s e s for the p e r f o r m a n c e of

the work wi th the Government and Owners o f M i l l w o r k W e s t Uti l i ty c o m p a n i e s s h a l l a l s o have
c o m p l e t e access to the p r o p e r t y for water and e l e c t r i c service

B Only areas a p p r o v e d by the Government and Owners of M i l l w o r k W e s t s h a l l be used for
storage of m a t e r i a l s , e q u i p m e n t , etc E x i s t i n g u t i l i t i e s , structures and stored m a t e r i a l s owned by
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M l l l w o r k W e s t s h a l l not be entered upon or in any way d i s t u r b e d by the G o v e r n m e n t ' s removal
contrac tor and any of its' subcontrac tor s in the p e r f o r m a n c e of t h i s work

C C o n t r a c t o r s h a l l assume f u l l r e s p o n s i b i l i t y f o r s a f e t y a n d s e cur i ty o f a l l h i s / h e r a n d h i s / h e r
subcontrac tor s m a t e r i a l s and e q u i p m e n t stored on the s i t e

D If d i r e c t e d by the Government , move any stored i tems that i n t e r f e r e wi th o p e r a t i o n s of the
Owners o f M l l l w o r k W e s t

E Obtain and pay for use of a d d i t i o n a l s torage or work areas if needed to p e r f o r m the W o r k
1 05 O W N E R S OF M 1 L L W O R K WEST O C C U P A N C Y

A Owners o f M l l l w o r k W e s t w i l l o c cupy the improved pr emi s e s f o l l o w i n g c o m p l e t i o n o f th e work
and a p p r o v a l f r o m the Government for the conduct o f normal bus ines s o p e r a t i o n s C o o r d i n a t e
all construct ion o p e r a t i o n s wi th the Government and Owners of M l l l w o r k W e s t to m i n i m i z e
c o n f l i c t and to f a c i l i t a t e usage

E N D O F S E C T I O N
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S E C T I O N 03301
C O N C R E T E A N D R E I N F O R C I N G S T E E L

PART 1 G E N E R A L
101 S C O P E OF WORK

A F u r n i s h all labor, mater ia l s , equipment and inc id en ta l s required and i n s t a l l all concrete work
c o m p l e t e as shown on the Drawings and as s p e c i f i e d herein

1 02 R E L A T E D WORK
A Earthwork is i n c l u d e d in D i v i s i o n 2

1 03 SUBMITTALS
A S u b m i t in accordance with S e c t i o n 01300 shop drawings and product data S u b m i t t a l s shal l

i n c l u d e t h e f o l l o w i n g
1 Concre t e mix for each f o r m u l a t i o n of concrete p r o p o s e d for use i n c l u d i n g c on s t i t u en t

quant i t i e s per cubic yard, water c e m e n t i t i o u s ratio t y p e and manufac turer of cement
2 P l a c i n g drawing s and bar b e n d i n g d e t a i l s in c o n f o r m i t y with the recommendat ions of ACI

3 1 5
3 Technical data on all materials and components
4 M a t e r i a l S a f e t y Data S h e e t s (MSDS) for a l l concrete admixture s and curing agents

B T e s t Reports
1 S i e v e analys i s of f i n e and coarse aggregate s
2 Concre t e mix for each t o r m u l a t i o n of concrete p r o p o s e d for use i n c l u d i n g cons t i tuent

q u a n t i t i e s per cubic yard water c emen t i t i ou s ratio, type and manufac turer of cement, and
either a or b be low
a S t a n d a r d d e v i a t i o n data for each propo s ed concrete mix based on s t a t i s t i c a l records
b W a t e r c ement i t i ou s ratio curve for each p r o p o s e d concrete mix based on laboratory

t e s t s Give average c y l i n d e r s t r ength test r e s u l t s at 28 days for laboratory concrete mix
d e s i g n s Prov id e r e s u l t s of 7 and 14 day test s if a v a i l a b l e

C C e r t i f i c a t i o n s
1 C e r t i f y admixtures used in the same concrete mix are c o m p a t i b l e wi th each other and the

a g g r e g a t e s
1 04 R E F E R E N C E STANDARDS
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A Ameri can S o c i e t y f o r T e s t i n g a n d M a t e r i a l s ( A S T M )
1 A S T M A 8 2 S t a n d a r d S p e c i f i c a t i o n f o r S t e e l W i r e , P l a i n , f o r Concre t e Rein f or c emen t

2 A S T M A 1 8 5 S t a n d a r d S p e c i f i c a t i o n f o r S t e e l W e l d e d W i r e F a b r i c , P l a i n f o r Concre t e
R e i n f o r c e m e n t

3 A S T M A 6 1 5 S t a n d a r d S p e c i f i c a t i o n f o r D e f o r m e d a n d P l a i n B i l l e t - S t e e l Bars f o r
Concre t e R e i n f o r c e m e n t

4 ASTM C31 - S t a n d a r d Pract i c e for Making and Cur ing Concrete T e s t S p e c i m e n s in the
F i e l d

5 A S T M C 3 3 - S t a n d a r d S p e c i f i c a t i o n f o r Concre te A g g r e g a t e s
6 A S T M C 9 4 - S t a n d a r d S p e c i f i c a t i o n f o r Ready-Mixed Concrete
7 A S T M C 1 4 3 - S t a n d a r d T e s t Method f o r S l u m p o f H y d r a u l i c Cement Concrete
8 A S T M C 1 5 0 - S t a n d a r d S p e c i f i c a t i o n f o r Port land Cement
9 ASTM C 1 7 3 - S t a n d a r d T e s t Method f or Air Cont en t o f F r e s h l y M i x e d Concre t e by th e

V o l u m e t r i c Method
10 ASTM C231 - S t a n d a r d T e s t Method f or Air Content o f F r e s h l y M i x e d Concre t e by the

Pressure Method
1 1 A S T M C260 - S t a n d a r d S p e c i f i c a t i o n f o r A i r E n t r a i n i n g A d m i x t u r e s f o r Concrete
1 2 A S T M C494 - S t a n d a r d S p e c i f i c a t i o n f o r Chemical A d m i x t u r e s f o r Concrete
1 3 A S T M C920 - S t a n d a r d S p e c i f i c a t i o n f o r E l a s t o m e n c J o i n t S e a l a n t s
14 ASTM D 1 7 5 2 - S t a n d a r d S p e c i f i c a t i o n for Pre f ormed S p o n g e Rubber and Cork Expans i on

J o i n t Fi l l e r s f o r Concrete Paving and Struc tural Cons t ru c t i on
B American Concre te I n s t i t u t e ( A C I )

1 ACI 211 1 - S t a n d a r d Prac t i c e f or S e l e c t i n g P r o p o r t i o n s f or N o r m a l , H e a v y w e i g h t and
Mass Concrete

2 ACI 301 S t a n d a r d S p e c i f i c a t i o n f o r S t r u c t u r a l Concre te
3 A C I 3 0 5 R H o t Weather C o n c r e t i n g
4 ACI 306R - C o l d W e a t h e r C o n c r e t i n g
5 ACI 315 - D e t a i l s and D e t a i l i n g of Concre t e R e i n f o r c e m e n t
6 ACI 318 - B u i l d i n g C o d e Requirements f o r S t r u c t u r a l Concr e t e
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C Concre t e R e i n f o r c i n g S t e e l I n s t i t u t e ( C R S I )
1 MSP - Manual of S t a n d a r d Pract i c e

D Where r e f erence is made to one of the above s tandards , the revis ion in e f f e c t at the t ime of bid
o p e n i n g s h a l l a p p l y

1 05 QUALITY ASSURANCE
A If, dur ing the progress of the work, it is i m p o s s i b l e to secure concrete of the required

w o r k a b i l i t y and s t r eng th with the m a t e r i a l s being f u r n i s h e d , the Engineer may order such
changes in p r o p o r t i o n s or ma t e r ia l s , or bo th, as may be necessary to secure the desired
proper t i e s All changes so ordered shal l be made at the C o n t r a c t o r ' s expense

B Reinfor c ed concrete s h a l l c o m p l y with ACI 318
C All t e s t i n g and i n s p e c t i o n services required, unle s s otherwise s p e c i f i e d , s h a l l be p r o v i d e d and

paid for by the Owner T e s t i n g necessary to e s t a b l i s h the concrete mixes s h a l l be p e r f o r m e d by
and at the expense of the Contractor M e t h o d s of t e s t i n g s h a l l c o m p l y with the la t e s t a p p l i c a b l e
A S T M s tandard s

1 06 D E L I V E R Y , S T O R A G E AND HANDLING
A R e i n f o r c i n g steel s h a l l be s h i p p e d and stored with bars of the same size and shape f a s t e n e d

b u n d l e s with d u r a b l e tag s , marked in a l e g i b l e manner wi th waterproo f markings showing the
same d e s i g n a t i o n s as shown on the submi t t ed p l a c i n g drawings R e i n f o r c i n g steel s h a l l be f r e e
f r o m m i l l scale loose rust, d i r t , grease, or other f o r e i g n matter S t o r e off the ground and
protect f r o m moisture, dir t , o i l , or other i n j u r i o u s contaminants

B Produc t s s h a l l be stored m c o n f o r m i t y with the m a n u f a c t u r e r ' s r e commendat ions
C Sand aggregate s and cement sha l l be stored or s t o c k p i l e d in c o n f o r m i t y with the

recommendat ions of ACI 301
PART 2 P R O D U C T S
2 01 G E N E R A L

A The use of m a n u f a c t u r e r ' s name and model or ca ta l og number is for the p u r p o s e of e s t a b l i s h i n g
the standard of q u a l i t y and general c o n f i g u r a t i o n desired

B Like i t ems ot ma t e r ia l s s h a l l be the end p r o d u c t s of one manufac tur er in order to prov id e
s t a n d a r d i z a t i o n for appearance , maintenance and m a n u f a c t u r e r ' s service

C Mater ia l s s h a l l c o m p l y with th i s S e c t i o n and any a p p l i c a b l e S t a t e or local requirements
2 02 MATERIALS

A Cement s h a l l b e d ome s t i c p o r t l a n d cement c o n f o r m i n g t o ASTM C l o O The a l l o w a b l e type s o f
cement for each concrete c l a s s are shown in T a b l e I Air en tra in ing cements s h a l l not be used
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B F i n e aggregate s h a l l be washed inert natural sand c o n f o r m i n g to the r equirement s of ASTM
C33

C Coarse aggrega t e s h a l l be a we l l graded crushed stone or washed gravel c o n f o r m i n g to the
requirements o f ASTM C33, size 67 L i m i t s o f D e l e t e r i o u s S u b s t a n c e s and P h y s i c a l P r o p e r t y
Requirement s s h a l l be as recommended for severe wea ther ing regions

D W a t e r s h a l l be p o t a b l e , c lean and f r e e f r o m i n j u r i o u s amounts o f o i l s ac id s , a l k a l i s , organic
matter, or other d e l e t e r i o u s subs tances

E Concrete admix ture s s h a l l be f r e e of c h l o r i d e s and a l k a l i s ( e x c e p t for those a t t r i b u t a b l e to
water) When it is required to use more than one admixture in a concrete mix, the admix tur e s
s h a l l be f r o m the same manufac turer A d m i x t u r e s s h a l l be c o m p a t i b l e with the concrete mix
i n c l u d i n g other admixtures [and shal l be su i table for use in contact with p o t a b l e water a f t e r 30
days of concrete c u r i n g ]
1 A i r e n t r a i n i n g admixture s h a l l c o m p l y with A S T M C260 P r o p o r t i o n i n g a n d mix ing s h a l l

be in accordance with m a n u f a c t u r e r ' s r e commendat ions
2 Water reduc ing admixture s h a l l c o m p l y wi th ASTM C494, T y p e A P r o p o r t i o n i n g and

m i x i n g s h a l l be in accordance with m a n u f a c t u r e r ' s recommendations
3 A d m i x t u r e s causing retarded or accelerated s e t t ing of concrete sha l l not be used without

writ ten a p p r o v a l f r o m the Engineer When a l l o w e d , the admixture s s h a l l be r e tard ing or
ac c e l e ra t ing water r educ ing admixture s

F R e i n f o r c i n g steel bars s h a l l b e d e f o r m e d , i n t e r m e d i a t e grade, steel c o n f o r m i n g to ASTM A 6 1 5
Grade 60

H W e l d e d steel wire f a b r i c s ha l l c on form to ASTM Al 85
I Tie wires for r e i n f o r c i n g steel s h a l l be 16 gauge or heavier, b la ck annealed wire
J Precast concrete b lo ck bar s u p p o r t s shal l conform to C R S 1 - Manual of S t a n d a r d Pract ice(MSP) for Precast Concrete Bar S u p p o r t s
J Premolded j o i n t f i l l e r s h a l l b e s e l f - e x p a n d i n g cork c o n f o r m i n g t o A S T M D 1 7 5 2 , T y p e H I T h e

thicknes s s h a l l be 3/4-in un l e s s shown otherwise on the Drawings
J S e a l a n t s ha l l a t r a f f i c - g r a d e , p o l y u r e t h a n e , e lastomenc sealant c o n f o r m i n g to ASTM C920 and

s h a l l b e S i k a f l e x 2c NS TG by S i k a Corpora t i on , Lyndhurst NJ, or equal

2 03 MIXES
A S e l e c t propor t OPS of i n g r e d i e n t s to meet the de s ign s t r eng th and mat ena l s l i m i t s s p e c i f i e d in

T a b l e i and to produce concrete having p r o p e r p l a c a b i l i t y , d u r a b i l i t y s trength, appearance and
other required p r o p e r t i e s P r o p o r t i o n ingr ed i en t s to produc e a homogenous mixture which w i l l
r e a d i l y work into corners and angle s of f orms and around r e in f or c emen t without p e r m i t t i n g
matenal s to s egregate or a l l o w i n g excessive f r e e water to c o l l e c t on the s ur fa c e
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B The d e s i g n of each mix s h a l l be based on s tandard d e v i a t i o n data of pr i or mixe s wi th e s s e n t i a l l y
the same p r o p o r t i o n s of the same c o n s t i t u e n t s or, it not a v a i l a b l e be d e v e l o p e d by i n d e p e n d e n t
t e s t i n g labora tory a c c e p t a b l e to the Engine er engaged by and at the e xpen s e of the C o n t r a c t o r
A c c e p t a n c e of mixes based on s tandard d e v i a t i o n s h a l l be based on the m o d i f i c a t i o n f a c t o r s for
standard d e v i a t i o n test s contained in ACI 318 A c c e p t a n c e of mixes based on labora tory t e s t s
s h a l l be based on s t r ength s greater than the s p e c i f i e d d e s i g n s t r eng th s s p e c i f i e d in T a b l e 1
The water content of the concrete mixes to be used as d e t e rmined f r o m the curve, s h a l l
correspond to s t r e n g t h s 16 percent greater than the s p e c i f i e d d e s i g n s t r ength The r e s u l t i n g mix
s h a l l not c o n f l i c t wi th the l i m i t i n g values for maximum water c e m e n t i t i o u s rat io and net
minimum cement i t i ou s content as s p e c i f i e d in T a b l e 1

C C o m p r e s s i o n T e s t s Prov ide t e s t i n g of the p r o p o s e d concrete mix or mixes to d emons tra t e
c o m p l i a n c e with the compression strength requirements in c o n f o r m i t y with the above
p a r a g r a p h

D Entrained air, as measured by ASTM C 2 3 1 , sha l l be as shown in T a b l e 1
E S l u m p of the concrete as measured by ASTM CMS, sha l l be as shown in T a b l e 1
F P r o p o r t i o n admixture s ac cord ing to the m a n u f a c t u r e r ' s r e commendat ions Two or more

admix tur e s s p e c i f i e d may be used in the same mix p r o v i d e d that the admix ture s in c omb ina t i on
retain full e f f i c i e n c y and have no d e l e t e r i o u s e f f e c t on the concrete or on the p r o p e r t i e s of each
other

T A B L E 1

C l a s s
Design
S t r e n g t h
( 1 )

Cement
A S T M
C I 5 0

Cement
Content
(2)

W / C
( 3 )

WR
(4)

S l u m p
Range
I n c h e s

D 4000 T y p e II 560 044 max Yes 3-5
All concrete classes s h a l l have 3 5 to 5 percent air entrainment

N O T E S
(1) Minimum compres swe strength at 28 day
(2) Minimum cement content in I b s / c u yd
(3) W/C i s Water Cement ratio
(4) WR is water r educ ing admixture

2 0 4 M E A S U R I N G , B A T C H I N G , M I X I N G A N D T R A N S P O R T I N G C O N C R E T E
A Measur ing , ba t ch ing , m i x i n g and t r a n s p o r t i n g concrete s h a l l conform to ASTM C94 and the

requirements herein, or as otherwise approv ed in wr i t ing by the Engineer
B Ready-mixed concrete, whether produced by a concrete s u p p l i e r or the Contrac t or s h a l l

c on f orm to the requirements above No hand m i x i n g w i l l be p e r m i t t e d
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C A d m i x t u r e s s h a l l be d i s p e n s e d into the batch in c o n f o r m i t y wi th the r e c o m m e n d a t i o n s of the
m a n u f a c t u r e r of the admix ture s

D Concre t e s h a l l be mixed u n t i l there is u n i f o r m d i s t r i b u t i o n of the m a t e r i a l s and s h a l l be
d i s c h a r g e d c o m p l e t e l y b e f o r e the mixer is recharged The mixer s h a l l be ro ta t ed at a sp e ed
recommended by the mixer m a n u f a c t u r e r and m i x i n g s h a l l be c on t inued for at leas t 1 - 1 / 2
m i n u t e s a f t e r a l l the m a t e r i a l s are in the mixer Concre te s h a l l be p l a c e d w i t h i n 1 - 1 / 2 hours o f
the t ime at which water was f i r s t a d d e d , o therwi se it s h a l l be r e j e c t e d Concre t e which has been
remixed or r e t e m p e r e d , or to which an excess amount of water has been a d d e d , s h a l l a l s o be
r e j e c t e d

2 05 F O R M S
A F o r m s s h a l l be f r e e f rom roughness and i m p e r f e c t i o n s , s u b s t a n t i a l l y wa t e r t i gh t and a d e q u a t e l y

braced and t i ed to prevent motion when concrete is p l a c e d No wooden spreaders w i l l be
a l l o w e d in the concrete

B W i r e t ie s w i l l not be a l l o w e d Meta l t i e s or anchorages which are necessary w i t h i n the f o rms
s h a l l be so cons truc ted that the metal work can be removed for a d e p t h of at leas t 1-in f r o m the
s u r f a c e of the concrete wi thout i n j u r y to such s u r f a c e by s p a l i i n g or otherwise F o r m s s h a l l be
t h o r o u g h l y cleaned b e f o r e using and s h a l l be treated with o i l , or other a p p r o v e d material

C All exposed edges ot the f i n i s h e d concrete s h a l l be c hamf er ed 3/4 in
PART 3 E X E C U T I O N
3 0 1 R E I N F O R C I N G S T E E L

A R e i n f o r c i n g steel s h a l l be accurate ly f a b r i c a t e d to the dimensions shown Bars s h a l l be bent
around a r e v o l v i n g c o l l a r having a d iameter of not le s s than that recommended in ACI 3 1 8 All
bars s h a l l be bent co ld

B U n l e s s otherwise shown, s p l i c e s in r e i n f o r c i n g steel s h a l l be l a p p e d in contormi ty with ACI 3 1 8
but not less than 24 d iame t er s All bar s p l i c e s sha l l be s taggered wherever p o s s i b l e When
s p l i c i n g bars ot d i f f e r e n t d iameters , the l eng th of lap is based on the larger bar

C S p l i c e s in we ld ed wire f a b r i c s h a l l be l a p p e d not l e s s than 1 - 1 / 2 courses or 12-m whichever is
greater W i r e f a b r i c s p l i c e s s h a l l be t i ed t oge ther with wire t i e s spaced no more than 24-m on
center

D B e f o r e be ing p l a c e d in p o s i t i o n , r e in forc ement sha l l be t h o r o u g h l y cleaned of loose m i l l and
rust scale, dirt and other coat ings , i n c l u d i n g ice, that reduce or des troy bond Where there is a
d e l a y in d e p o s i t i n g concrete a f t e r the r e in f or c ement is in p l a c e Bars s h a l l be r emspec t ed and
cleaned when necessary
Remtorcement which is to be exposed tor a c o n s i d e r a b l e l e n g t h of nme a f t e r b e i n g p l a c e d s h a l l
be given a heavy coat ot cement grout
In no case s h a l l anv r e i n f o r c i n g steel be covered with concrete unt i l the amount and p o s i t i o n of
the r e i n f o r c e m e n t s have been checked and permi s s i on given to proceed by the Engineer
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3 0 2 I N S P E C T I O N A N D C O O R D I N A T I O N
A The ba t ch ing , m i x i n g , t r a n s p o r t i n g , p l a c i n g and curing of concrete s h a l l be s u b j e c t to the

in sp e c t i on ot the Engineer at all t imes The Contractor shal l advise the Engineer of h i s / h e r
readines s to proceed at least 24 hours prior to each concrete p l a c e m e n t The Engineer w i l l
in sp e c t t h e p r e p a r a t i o n s f o r c oncr e t ing i n c l u d i n g th e p r e p a r a t i o n o f p r e v i o u s l y p l a c e d concrete,
the r e i n f o r c i n g s t e e l , and the a l i g n m e n t , c l e a n l i n e s s and t i g h t n e s s o f f o rmwork No p l a c e m e n t
shal l be made without the i n s p e c t i o n and acceptance of the Engineer

3 03 C O N C R E T E A P P E A R A N C E
A Concrete mix showing either poor cohesion or poor c oa t ing of the coarse aggregate with pa s t e

s h a l l be remixed If th i s does not correct the c o n d i t i o n , the concrete s h a l l be r e j e c t e d
B Concrete tor the work s h a l l p r o v i d e a homogeneous s tructure which, when hardened w i l l have

the required s tr ength , d u r a b i l i t y and appearance Mixture s and workmansh ip sha l l be such that
concrete sur fa c e s , when e x p o s e d , w i l l require no f i n i s h i n g W h e n concrete sur face s are
s t r i p p e d , the concrete when viewed in good l i g h t i n g from 1 0 - f t away s h a l l be p l e a s i n g in
appearance and at 20-f t s h a l l show no v i s i b l e d e f e c t s

3 0 4 P L A C I N G A N D C O M P A C T I N G
A No concrete s h a l l be p l a c e d until f o r m s , c ondi t i on of subgrade and method of p la c ement have

been approved by the Engineer Before d e p o s i t i n g concrete, all d ebr i s , f o r e i g n matter, d ir t and
water sha l l be removed f r o m the f o r m s The contact surface between concrete p r e v i o u s l y
p l a c e d and new concrete s h a l l be cleaned and brushed with cement pa s t e Concrete , e x c ep t as
indicated on the Drawings, sha l l not be p l a c e d in water or submerged w i th in 24 hours a f t e r
p l a c i n g , nor s h a l l running water be p e r m i t t e d to f l o w over the sur fac e of f r e s h concrete wi th in 4
days a f t e r i t s p l a c i n g

B Depo s i t concrete as near its f i n a l p o s i t i o n as p o s s i b l e to avoid s egregat ion due to r e h a n d l i n g or
f l o w i n g P u m p i n g of concrete w i l l be p e r m i t t e d when an a p p r o v e d d e s i gn mix and aggregate
sizes s u i t a b l e for p u m p i n g , are used Do not d e p o s i t concrete which has p a r t i a l l y hardened or
has been contaminated by f o r e i g n m a t e r i a l s If the section cannot be p l a c e d c o n t i n u o u s l y , p l a c e
construct ion j o i n t s as s p e c i f i e d or as approved Plac e concrete for w a l l s u s ing tremie tubes in
12 to 24-in lifts, k e e p i n g the sur fac e horizontal Do not d r o p concrete more than 4- f t

C H i g h f r equency mechanical vibrators sha l l be used to the extent necessary to obtain p r o p e r
c o n s o l i d a t i o n of the concrete, but not to move or transport concrete in the f o r m s Care s h a l l be
taken to avoid segregation of aggregate s by excess vibrat ion V i b r a t i o n sha l l continue unti l the
f r equency returns to normal, t r a p p e d air ceases to rise and the sur fac e appear s l i q u e f i e d ,
f l a t t e n e d and g l i s t e n i n g Concre te a d j a c e n t to f o r m s and around p i p e stubs sha l l be c a r e f u l l y
s p a d e d or rodded

3 05 CURING AND PROTECTION
A Protect all concrete work against i n j u r y f r o m the e lements and d e f a c e m e n t s ot any nature

d u r i n g construction operat ions
B All concrete s h a l l be cured in c o n f o r m i t y with ACI 301 Concrete that is to be used for the

containment of water s h a l l be water cured W a t e r curing s h a l l be by p o n d i n g , by cont inuous
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s p r i n k l i n g or by cover ing wi th c o n t i n u o u s l y saturated b u r l a p Other concrete s h a l l be cured by
e i t h e r water curing, sheet material cur ing or l i q u i d membrane c u r i n g c o m p o u n d ex c ep t that
l i q u i d membrane curing compound s h a l l not be used on any concrete s u r f a c e where a d d i t i o n a l
concrete is to be p l a c e d or where the concrete s u r f a c e is to be coated or p a i n t e d

C F i n i s h e d s u r f a c e s and s lab s s h a l l be p r o t e c t e d f rom the direct rays of the sun to prevent
c h e c k i n g and crazing

D Concrete p l a c e d d u r i n g cold weather s h a l l be b a t c h e d , d e l i v e r e d , p l a c e d , cured and p r o t e c t e d in
c o m p l i a n c e with the r e commendat ions of ACI 306R Salt, manure or other ch emi ca l s s h a l l not
be used for c o ld weather p r o t e c t i o n

E Concrete p l a c e d d u r i n g hot weather, s h a l l be batched d e l i v e r e d p l a c e d , cured and p r o t e c t e d in
c o m p l i a n c e w i th the r e commendat ions o f ACI 305R The t empera ture o f the concrete s h a l l be
such that i t w i l l cause no d i f f i c u l t i e s f r o m lo s s o f s l u m p , f l a s h se t or co ld j o i n t s I m m e d i a t e l y
cover p l a s t i c concrete with sheet material during hot weather

3 06 FIELD TESTS
A S e t s of three f i e l d control c y l i n d e r sp e c imens w i l l be taken by the Engineer d u r i n g the progre s s

of the work, in c o m p l i a n c e with ASTM C31 The number of sets o f concrete test c y l i n d e r s
taken of each class of concrete p l a c e d each day s h a l l not be les s than one set, nor l e s s than one
set for each 150 cu yds of concrete nor le s s than one set for each 5,000 sq ft of surface area for
s lab s or w a l l s One c y l i n d e r s h a l l be broken at 7 days and two c y l i n d e r s s h a l l be broken and
the ir s t r ength s averaged at 28 days When the average 28 day compre s s ive s tr ength of the
c y l i n d e r s in any se t fal l s below the s p e c i f i e d compre s s ive s t r ength or be low p r o p o r t i o n a l
minimum 7 day s t r e n g t h s (where p r o p e r r e l a t i o n between 7 and 28 day s tr ength s have been
e s t a b l i s h e d by t e s t s ) , the Engineer may r e j e c t the concrete represented by the set of c y l i n d e r s
may require m o d i f i c a t i o n ot the concrete a n d / o r require m o d i f i c a t i o n of the p r o p o r t i o n s , water
content or t emperature c o n d i t i o n s of the d e s i gn mix to achieve the required s t r eng th s

B Coopera t e in the making of te s t s by a l l o w i n g free access to the work for the s e l e c t i o n of
s a m p l e s , p r o v i d i n g dn i n s u l a t e d c lo sed curing box tor specimens a f f o r d i n g p r o t e c t i o n to the
spe c imens against i n j u r y or lo s s t hrough h i s / h e r opera t i on s and f u r n i s h i n g material and labor
required for the p u r p o s e o f t a k i n g concrete c y l i n d e r s a m p l e s All s h i p p i n g o f sp e c imens w i l l b e
paid for by the Owner

C S l u m p te s t s w i l l be made in the f i e l d by the Engineer in c o n f o r m i t y w i th ASTM C143
D T e s t s for air content s h a l l be made in c o m p l i a n c e with ei ther the pressure method c o m p l y i n g

wi th ASTM C231 or by t h e vo lumetr i c method c o m p l y i n g with ASTM C 1 7 3
3 0 7 S T R I P P I N G A N D F I N I S H I N G C O N C R E T E

A F o r m s s h a t l not be s t r i p p e d b e f o r e the concrete has at tained a s trength of at least 30 percent of
the s p e c i f i e d de s ign s t r ength unles s otherwise a p p r o v e d by the Engineer T h i s i s equivalent to
a p p r o x i m a t e l y "100 day-degrees" of moist curing

B Care s h a l l be exercised to prevent d a m a g i n g edges or o b l i t e r a t i n g the l in e s ot chamf er s ,
ru s t i ca t i on s or corners when removing the f o r m s or d o i n g any other work ad ja c en t thereto
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C C l e a n all e xpo s ed concrete s u r f a c e s and a d j o i n i n g work s ta ined by l eakage of concrete, to the
s a t i s f a c t i o n o f the Engine er
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D As soon as f o r m s have been s t r i p p e d , f o r m t i e s , if e m p l o y e d , s h a l l be removed and the recess
f i l l e d t o insure c o m p l e t e w a t e r t i g h t n e s s Any d e f e c t s in th e s u r f a c e o f th e w a l l s s h a l l b e
c h i p p e d out and r e p a i r e d m a w o r k m a n l i k e manner D e f e c t i v e concrete where it occurs s h a l l be
cut to a m i n i m u m d e p t h of 1-in t h o r o u g h l y roughened and neat cement brushed in The h o l e
s h a l l then be filled w i t h mortar in the p r o p o r t i o n of 1 part cement and 2 1/2 parts sand with a
minimum of water Mortar f or f i l l i n g f o r m t i e recesses s h a l l b e mixed to a s l i g h t l y d a m p
c o n s i s t e n c y ( j u s t short of " b a l l i n g " ) , pre s s ed into the recess unt i l dense, and t rowe l ed smooth
Mortar in larger pa t ch e s s h a l l be a p p l i e d and a l l o w e d to assume a p a r t i a l set f o l l o w i n g which it
b h a l l b e struck o t f f l u s h wi th the a d j o i n i n g surtace Pat che s s h a l l b e k e p t moist for several days
to assure p r o p e r curing

E Top sur fa c e of s l a b s s h a l l be s creeded to the e s t a b l i s h e d grades and s h a l l be a true p l a n e with a
to l erance oi 1 / 8 - i n when checked wi th a 10-f t s t r a i g h t e d g e The surtace s h a l l be f i n i s h e d to
give a smooth, hard, even sur fac e f r e e f r o m h igh or low s p o t s or other d e f e c t s Concre t e s h a l l
be given a broom f i n i s h F a i l u r e to meet the c o n d i t i o n s h a l l be cause for removal, g r i n d i n g , or
other correction as d irec t ed by the Engineer

3 08 S C H E D U L E
A The f o l l o w i n g ( T a b l e 2) are the general a p p l i c a t i o n s for the various concrete d e s i g n s t r eng th s to

be used
T A B L E 2

Design
S t r e n g t h

C l a s s ( p s i ) D e s c r i p t i o n
D 4,000 S l a b s - o n - g r a d e and all s tructural concrete

END OF SECTION
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S E C T I O N 16020
E L E C T R I C A L

P A R T 1 G E N E R A L
101 S C O P E OF WORK

A F u r n i s h a l l labor, m a t e r i a l s , e q u i p m e n t and i n c i d e n t a l s required t o i n s t a l l c o m p l e t e and make
o p e r a t i o n a l , e l e c t r i c a l sy s t ems as s p e c i f i e d and as shown on the Drawings The work s p e c i f i e d
in t h i s S e c t i o n is to be c o m p l e t e d as part of the G o v e r n m e n t ' s t ime c r i t i c a l asbe s to s removal
p r o j e c t in L i b b y , Montana, by the Government s removal contractor

B The work s h a l l i n c l u d e t h e f o l l o w i n g
1 C o n f i r m e x i s t i n g e l e c t r i c a l service f r o m the Power C o m p a n y
2 Disconnect the e l e c t r i c a l connection to the e x i s t i n g bathroom
3 C o n d u i t , wire and f i e l d c onne c t i on s for all motors and control d ev i c e s , and e l e c t r i c a l

e q u i p m e n t f u r n i s h e d under other D i v i s i o n s
4 Power wir ing for a l l h e a t i n g and v e n t i l a t i n g e q u i p m e n t f u r n i s h e d under other D i v i s i o n s ,

i n c l u d i n g power w ir ing for 120 V o l t unit heater motors
C Final l o c a t i o n s o f a l l e l e c t r i c a l system c o m p o n e n t s s h a l l b e c oord ina t ed wi th the Government

and the p r o p e r t y owner
D The G o v e r n m e n t ' s removal contractor w i l l b e r e s p o n s i b l e f or h i r i n g a l i c e n s e d e l e c t r i c a l

contrac tor to c o m p l e t e c o n d u i t i n s t a l l a t i o n s , w i r i n g , turn i sh and i n s t a l l e l e c t r i c a l service and
p a n e l b o a r d s , and all other e l e c t r i c a l work not i n c l u d e d in t h i s S e c t i o n in c o n j u n c t i o n wi th the
c o n s t r u c t i o n o f th e restroom p r o p o s e d f or B u i l d i n g No 2

1 02 R E L A T E D WORK
A Excavat ion and b a c k f i l l i n g , i n c l u d i n g gravel or sand b e d d i n g for underground e l e c t r i c a l work is

i n c l u d e d in D i v i s i o n 2
B R e f e r to the A r c h i t e c t u r a l f l o o r p l a n s for room and b u i l d i n g d i m e n s i o n s and exact l o c a t i o n s o f

e q u i p m e n t other than e l e c t r i c a l equ ipment
1 03 SUBMITTALS

A S u b m i t s h o p d r a w i n g s f or e q u i p m e n t , m a t e r i a l s , and other i t ems f u r n i s h e d under t h i s S e c t i o n
B The Government s check s h a l l be for c o n f o r m a n c e wi th the d e s i gn concept of the p r o j e c t and

c o m p l i a n c e w i t h the S p e c i f i c a t i o n s and Drawings Errors and omi s s i on s on a p p r o v e d s h o p
d r a w i n g s s h a l l ro t r e l i e v e th e C o n t r a c t o r f r o m the r e s p o n s i b i l i t y o f p r o v i d i n g m a t e r i a l s and
w o r k m a n s h i p required by the S p e c i f i c a t i o n and Drawings
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C All d i m e n s i o n s s h a l l b e f i e l d v e r i f i e d a t t h e j o b s i t e and c o o r d i n a t e d w i t h th e work o f a l l o ther
trade s

E M a t e r i a l s h a l l not be ordered or s h i p p e d u n t i l the s h o p d r a w i n g s have been a p p r o v e d No
mater ia l s h a l l be ordered or s h o p work s tarted if s h o p d r a w i n g s are marked " A P P R O V E D AS
N O T E D C O N F I R M " " A P P R O V E D A S N O T E D - R E S U B M I T " o r ' N O T A P P R O V E D "

1 04 CONTRACT P E R F O R M A N C E REQUIREMENTS
A E l e c t r i c e q u i p m e n t , m a t e r i a l s a n d i n s t a l l a t i o n s h a l l c o m p l y w i th t h e l a t e s t e d i t i o n o f t h e

N a t i o n a l E l e c t r i c a l C o d e (NEC) and w i th th e l a t e s t e d i t i o n o f t h e f o l l o w i n g codes and
s t a n d a r d s
1 N a t i o n a l E l e c t r i c a l S a f e t y Code ( N E S C )
2 O c c u p a t i o n a l S a f e t y a n d H e a l t h A d m i n i s t r a t i o n ( O S H A )
3 N a t i o n a l F i r e P r o t e c t i o n A s s o c i a t i o n ( N F P A )
4 N a t i o n a l E l e c t r i c a l M a n u f a c t u r e r s A s s o c i a t i o n ( N E M A )
5 Ameri can N a t i o n a l S t a n d a r d s I n s t i t u t e ( A N S I )
6 I n s u l a t e d C a b l e Engineers A s s o c i a t i o n ( I C E A )
7 I n s t r u m e n t S o c i e t y o f Amer i ca ( I S A )
8 Underwr i t e r s Labora tor i e s (UL)
9 F a c t o r y Mutual ( F M )
1 0 N a t i o n a l E l e c t r i c a l T e s t i n g A s s o c i a t i o n ( N E T A )

B W h e r e r e f er ence is made to one of the above s t a n d a r d s , the revis ion in e f f e c t at the t ime of bid
o p e n i n g s h a l l a p p l y

1 05 E N C L O S U R E TYPES
A U n l e s s otherwise s p e c i f i e d e l e c t r i c a l enclo sures s h a l l have th e f o l l o w i n g r a t i n g s

1 N E M A 1 for dry, non-proces s indoor above grade l o c a t i o n s
2 NEMA 4 for ou tdoor l o c a t i o n s and a n y t h i n g o u t s i d e the bathroom

1 0 6 S E R V I C E A N D M E T E R I N G
A T h e power company serving t h i s p r o j e c t i s F l a t h e a d E l e c t r i c a l C o o p e r a t i v e ( F E C ) S e r v i c e w i l l

be ob ta ined f r o m an e x i s t i n g 240V, s i n g l e phas e d i s t r i b u t i o n panel V o l t a g e to be c o n f i r m e d by
F E C

1 0 7 CODES I N S P E C T I O N A N D F E E S
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A E q u i p m e n t m a t e r i a l s and i n s t a l l a t i o n s h a l l c o m p l y with th e r e q u i r e m e n t s o f t h e l o ca l a u t h o r i t y
having j u r i s d i c t i o n

B Obtain a l l necessary p e r m i t s and pay a l l f e e s required f or p e r m i t s and i n s p e c t i o n s
1 0 8 T E S T S A N D S E T T I N G S

A T e s t sy s t ems and e q u i p m e n t f u r n i s h e d under D i v i s i o n 16 and r e p a i r or r e p l a c e al l d e f e c t i v e
work a n d e q u i p m e n t R e f e r t o t h e i n d i v i d u a l e q u i p m e n t s e c t ions f o r a d d i t i o n a l s p e c i f i c t e s t i n g
r equ ir ement s

B The f o l l o w i n g m i n i m u m te s t s and s e t t i n g s s h a l l be p e r f o r m e d
1 Mechani ca l i n s p e c t i o n , t e s t i n g and s e t t i n g s of c ircui t breakers, d i s c onnec t swi t che s motor

starters overload r e lays , and e q u i p m e n t for p r o p e r o p e r a t i o n
2 Check the full load current draw of each motor Check ampere r a t i n g of thermal ov er l oad s

f or motors If incorrect thermal o v e r l o a d s are i n s t a l l e d r e p l a c e same with the correct size
over load

3 C h e c k motor n a m e p l a t e s for correct phas e and v o l t a g e C h e c k bearings for p r o p e r
l u b r i c a t i o n

C F u r n i s h a t y p e w r i t t e n report o f a l l test r e s u l t s and f i n a l " A s - L e f t " s e t t ing s upon c o m p l e t i o n o f
t e s t i n g

1 09 RECORD DRAWINGS
A As the work progre s s e s , l e g i b l y record all f i e l d changes on a set of p r o j e c t contract drawings

h e r e i n a f t e r c a l l e d the "record drawing s "
B Record drawing s s h a l l a c cura t e ly show the i n s t a l l e d c o n d i t i o n ot the f o l l o w i n g i tems

1 Raceways and p u l l b o x e s
2 C o n d u c t o r sizes and c o n d u i t f i l l s
3 Pane l S c h e d u l e ( s )
4 L i g h t i n g F i x t u r e S c h e d u l e ( s )
5 L i g h t i n g f i x t u r e , r e c e p t a c l e and switch o u t l e t l o ca t ions
6 U n d e r g r o u n d raceway and duct bank rou t ing

1 1 0 M A T E R I A L S A N D E Q U I P M E N T
A M a t e r i a l s and e q u i p m e n t s h a l l be new
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B M a t e r i a l and e q u i p m e n t of the same t y p e s h a l l be the p r o d u c t of one m a n u f a c t u r e r and s h a l l be
U L l i s t e d

1 1 2 E Q U I P M E N T I D E N T I F I C A T I O N
A I d e n t i f y e q u i p m e n t (d i s c onnec t sw i t che s s e p a r a t e l y mounted motor s tarters , e t c ) f u r n i s h e d

under D i v i s i o n 16 w i th the name of the e q u i p m e n t it serves
B N a m e p l a t e s s h a l l be engraved, l a m i n a t e d p l a s t i c , not l e s s than 1 / 1 6 in t h i c k by 3/4 in by

2 - 1 / 2 - m wi th 3 / 1 6 - m h i g h white l e t t e r s on a b l a c k background
C N a m e p l a t e s s h a l l be screw mounted to NEMA 1 enc l o sur e s N a m e p l a t e s s h a l l be bonded to all

other enc lo sure t y p e s u s ing an e p o x y or s i m i l a r permanent waterproot adhe s iv e Two s ided
f o a m a d h e s i v e tape i s not a c c e p t a b l e W h e r e the e q u i p m e n t size does not have space for
m o u n t i n g a n a m e p l a t e the n a m e p l a t e s h a l l b e p e r m a n e n t l y f a s t e n e d to the a d j a c e n t mount ing
s u r f a c e

1 16 INTERPRETATION OF DRAWINGS
A U n l e s s s p e c i f i c a l l y s ta t ed to the contrary, the Drawings are not i n t e n d e d to show exact l o c a t i o n s

o f c ondu i t runs C o o r d i n a t e the c o n d u i t i n s t a l l a t i o n wi th other trade s and the actual s u p p l i e d
e q u i p m e n t

B W h e r e c i r c u i t s are shown as "home-runs" all necessary f i t t i n g s and boxes s h a l l be p r o v i d e d for
a c o m p l e t e raceway i n s t a l l a t i o n Where home runs i n d i c a t e c ondu i t is to be i n s t a l l e d concealed
or e x p o s e d the entire branch circuit s h a l l be i n s t a l l e d in the same manner U n l e s s otherwise
i n d i c a t e d i n s t a l l branch c ir cu i t c o n d u i t s exposed in p r o c e s s / i n d u s t r i a l t y p e space s and concealed
in f i n i s h e d spaces

C V e r i f y the exact l o c a t i o n s and m o u n t i n g h e i g h t s o f l i g h t i n g f i x t u r e s , swi t che s and r e c e p t a c l e s
pr ior t o i n s t a l l a t i o n

D Except where d i m e n s i o n s are shown, the l o c a t i o n s of e q u i p m e n t , f i x t u r e s , o u t l e t s and s i m i l a r
d ev i c e s shown on the Drawings are a p p r o x i m a t e o n l y Exact l o c a t i o n s s h a l l be d e t e rmined by
the C o n t r a c t o r and a p p r o v e d by the Government d u r i n g cons truc t ion Obtain i n f o r m a t i o n
i c l e v a n t to the p l a c i n g of e l e c t r i c a l work and in case of any i n t e r f e r e n c e w i th other work
proceed as d ir e c t ed by the Government and f u r n i s h all l abor and mat er ia l s necessary to
c o m p l e t e the work in an approved manner

E C i r c u i t l a y o u t s are not i n t e n d e d to show the number of f i t t i n g s , or other i n s t a l l a t i o n d e t a i l s
F u r n i s h a l l l abor and m a t e r i a l s necessary to i n s t a l l and p l a c e in s a t i s f a c t o r y opera t i on al l power,
l i g h t i n g and other e l e c t r i c a l sys tems shown

F R e d e s i g n of e l e c t r i c a l or mechanical work, which is required due to the C o n t r a c t o r ' s use of an
a l t e r n a t e i tem arrangement ot e q u i p m e n t a n d / o r l ayou t other than s p e c i f i e d herein, s h a l l be
done by the Contrac t or at h i s / h e r own expense R e d e s i g n and d e t a i l e d p l a n s s h a l l be s u b m i t t e d
to the Government for a p p r o v a l No a d d i t i o n a l c o m p e n s a t i o n w i l l b e p r o v i d e d tor changes in
the work, ei ther h i s / h e r own or o ther s , caused by such r e d e s i g n
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G It i s the i n t e n t o f these S p e c i f i c a t i o n s tha t the E l e c t r i c a l S y s t e m s s h a l l b e s u i t a b l e in every way
tor the service required All m a t e r i a l s and all work that may be i m p l i e d as b e ing i n c i d e n t a l to
the work of t h i s S e c t i o n s h a l l be f u r n i s h e d at no a d d i t i o n a l cost to the Owner

H Raceways and c onduc t or s for l i g h t i n g sw i t che s , r e c e p t a c l e s and other m i s c e l l a n e o u s low
v o l t a g e power and s i g n a l sy s t ems as s p e c i f i e d are not shown on the Drawing s Raceways and
conduc tor s s h a l l be p r o v i d e d as required for a c o m p l e t e and o p e r a t i n g system H o m e r u n s , as
shown on the Drawings are to a s s i s t the C o n t r a c t o r in i d e n t i f y i n g raceways to be run e x p o s e d
and raceways to be run concealed Raceways s h a l l be i n s t a l l e d c oncea l ed in all f i n i s h e d spaces
and may be i n s t a l l e d expo s ed or concealed in all proces s spaces Raceways i n s t a l l e d e xpo s ed
s h a l l be near the c e i l i n g or a l o n g w a l l s of the areas t h r o u g h whi ch they pas s and s h a l l be routed
t o avoid c o n f l i c t s w i th H V A C d u c t s , doors, w indows e t c Raceways i n s t a l l e d concea l ed s h a l l
be run in the center of concrete f l o o r s l a b s , above s u s p e n d e d c e i l i n g s , or in p a r t i t i o n s as
required

PART 2 P R O D U C T S
2 0 1 C O N D U I T S A N D F I T T I N G

A R i g i d S t e e l C o n d u i t
1 R i g i d s teel c o n d u i t in t er i or and exterior s h a l l be h o t - d i p p e d g a l v a n i z e d and be as

manufac tur ed b y t h e A l l i e d T u b e a n d C o n d u i t Corp W h e a t l a n d T u b e C o T r i a n g l e P W C
Inc or equal

B R i g i d N o n m e t a l h c C o n d u i t
1 PVC c o n d u i t s h a l l be r i g i d p o l y v i n y l c h l o r i d e s c h e d u l e 40 and 80 as m a n u f a c t u r e d by

C a r l o n , An I n d i a n Head Co , K r a l o y P r o d u c t s Co , Inc , H i g h l a n d P l a s t i c s Inc or equal
C L i q u i d t i g h t F l e x i b l e M e t a l C o n d u i t , C o u p l i n g s a n d F i t t i n g s

1 L i q u i d t i g h t f l e x i b l e metal c o n d u i t s h a l l b e S e a l t i t e , T y p e U A , m a n u f a c t u r e d b y t h e
A n a c o n d a Meta l H o s e Div , A n a c o n d a A m e r i c a n Brass Co , A m e r i c a n F l e x i b l e C o n d u i t
Co Inc U n i v e r s a l M e t a l H o s e Co or equal

2 F i t t i n g s used with l i q u i d t i g h t f l e x i b l e metal c o n d u i t s h a l l be o f the screw-in t y p e as
m a n u f a c t u r e d by the T h o m a s & Betts Co C r o u s e - H m d s Co or equal

D Boxes and Fittings
1 Pressed s teel sw i t ch and o u t l e t boxes s h a l l be hot d i p p e d g a l v a n i z e d as m a n u f a c t u r e d by

the Raco M a n u f a c t u r i n g Co , A d a l e t Co O Z M a n u f a c t u r i n g Co or equal
2 For use in N E M A 1 areas, t erminal boxes, j u n c t i o n boxes, p u l l boxes etc, s h a l l be

g a l v a n i z e d sheet steel w i th c o n t i n u o u s l y w e l d e d seams Box bod i e s s h a l l be f l a n g e d and
s h a l l not have h o l e s or knockou t s Box bod i e s s h a l l not be l e s s than 14 gauge metal and
covers s h a l l not be l e s s than 12 gauge metal Covers s h a l l be ga ske t ed and f a s t e n e d wi th
s t a i n l e s s steel screws T e r m i n a l boxes s h a l l be f u r n i s h e d w i t h h i n g e d doors t e rminal
m o u n t i n g s t raps and brackets T e r m i n a l b l o c k s s h a l l be NEMA t y p e , not l e s s than 20
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Amp 600 V o l t Boxes s h a l l be as m a n u f a c t u r e d by H o f f m a n E n g i n e e r i n g Co , Lee
P r o d u c t s Co , K e y s t o n e / R e e s , Inc or equal

3 NEMA 4 t e rmina l boxes, j u n c t i o n boxes p u l l boxes, etc, s h a l l be sheet s t a i n l e s s steel
u n l e s s o therwi s e shown on the D r a w i n g s Boxes s h a l l have c o n t i n u o u s l y w e l d e d seams
and m o u n t i n g f e e t W e l d s s h a l l be ground smooth Boxes s h a l l be f l a n g e d and s h a l l not
have h o l e s or knockout s Box bod i e s s h a l l not be l e s s than 14 gauge metal and covers
s h a l l not be l e s s than 12 gauge metal Covers s h a l l be ga sk e t ed and f a s t e n e d wi th s t a i n l e s s
s t ee l c l a m p s T e r m i n a l boxes s h a l l b e f u r n i s h e d wi th h i n g e d doors t erminal m o u n t i n g
s t r a p s and bracket s T e r m i n a l b l o c k s s h a l l be NEMA t y p e , not l e s s than 20 A m p , 600
V o l t Boxes s h a l l be as m a n u f a c t u r e d by H o f f m a n E n g i n e e r i n g Co , Lee P r o d u c t s Co ,
K e y s t o n e / R e e s , Inc or equal

E W a l l a n d F l o o r S l a b O p e n i n g S e a l s
1 W a l l and f l o o r s l a b o p e n i n g s s h a l l be sealed wi th "FLAME-SAFE" as m a n u f a c t u r e d by the

T h o m a s & Betts C o r p , Pro Set S y s t e m s , N e e r Mfg Co , S p e c i f i e d T e c h n o l o g i e s , Inc or
equal

F C o l d G a l v a n i z i n g C o m p o u n d
1 C o l d g a l v a n i z i n g compound s h a l l be as m a n u f a c t u r e d by ZRC P r o d u c t s C o m p a n y , a

d i v i s i o n o f N o r f o l k C o r p or equal
2 0 2 W I R E , C A B L E A N D A C C E S S O R I E S

A W i r e s and cab l e s s h a l l be of annea l ed , 98 percent c o n d u c t i v i t y , s o f t drawn c o p p e r
B All c onduc tor s s h a l l be s t r a n d e d , except that l i g h t i n g and r e c e p t a c l e w i r i n g may be s o l i d
C E x c e p t for c o n t r o l , s i g n a l and i n s t r u m e n t a t i o n c i r cu i t s , wire s m a l l e r than No 12 AWG s h a l l no t

be used
D W i r e for l i g h t i n g , r e c e p t a c l e s and other c i r cu i t s not e x c e e d i n g 150 V o l t s to ground s h a l l be

NEC T y p e THHN/THWN as m a n u f a c t u r e d by Okomte Co , S o u t h w i r e Co , Pirell l C o r p , or
equal

E W i r e f or c on t ro l , s tatus and alarm c i r cu i t s s h a l l b e No 14 AWG NEC type THHN/THWN,
stranded as m a n u f a c t u r e d by the Okonite Co , Carol C a b l e Co Inc W e s t P i r e l h C a b l e C o r p or
equal

F M u l t i - c o n d u c t o r control and power cab l e s s h a l l have s tranded conduc tor s with t y p e
1HHN/THWN i n s u l a t e d , nvlon conduc tor cover ing, and an overal l PVC j a c k e t cover ing th e
i n d i v i d u a l wires C a b l e s h a l l be TC rated m e e t i n g UL 1277 and I E E E 383 S t a n d a r d s C a b l e
s h a l l b e f l a m e r e s i s t a n t , n o n p r o p a g a t m g a n d s u i t a b l e f o r i n s t a l l a t i o n i n a C l a s s I , D i v i s i o n I I
hazardous l o c a t i o n and for d irec t bur ia l in earth Power and contro l cab l e s s h a l l be f u r n i s h e d
with a green ground conduc tor Power c a b l e s s h a l l be f u r n i s h e d w i th a wh i t e neutral c onduc t or
where required to serve pha s e to neutral l o a d s C a b l e s h a l l be as m a n u f a c t u r e d by the Okonite
Co , S o u t h w i r e Co , General C a b l e Co, or equal
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G W i r e for proce s s i n s t r u m e n t a t i o n s i g n a l s (i e 1 5 V D C , 4-20 m A ) , R T D p o t e n t i o m e t e r and
s i m i l a r s i g n a l s s h a l l b e
1 S i n g l e p a i r c a b l e

Conductors 2 No 16 stranded and twisted on 2 in lay
I n s u l a t i o n PVC w i t h 300 V o l t , 105 degree C r a t i n g
S h i e l d 100 percent m y l a r t a p e w i th dram wire
J a c k e t PVC with UL S u b j e c t 13 , UL 1 5 8 1 , and m a n u f a c t u r e r s

i d e n t i f i c a t i o n
Max overa l l d i a m e t e r 0 262-in
M i s c UL l i s t e d for underground wet l o c a t i o n use
M a n u f a c t u r e r s B e l d e n N o 1030 or equal

H S p l i c e s for power w i r i n g s h a l l be c o m p r e s s i o n t y p e connec tor s i n s u l a t e d w i t h a heat shr ink boot
or outer covering and epoxy f i l l ing S p l i c e k i t s s h a l l b e a s m a n u f a c t u r e d by Raychem, Ideal
I n d u s t r i e s , 3M Co or equal

I T e r m i n a t i o n connectors for control w i r i n g s h a l l b e o f the l o c k i n g fork-end ( u p t u r n e d l eg e n d s )
t y p e as m a n u f a c t u r e d by Ideal I n d u s t r i e s 3M Co , P a n d u i t C o r p or equal

J S p l i c e s f o r control w i r i n g s h a l l b e i n s u l a t e d compre s s i on t y p e connectors o f th e e x p a n d e d v i n y l
i n s u l a t e d p a r a l l e l or p i g t a i l t y p e as m a n u f a c t u r e d by Ideal I n d u s t r i e s 3M Co , P a n d u i t C o r p or
equal

K W i r e markers s h a l l be "Omm-Gnp" as m a n u f a c t u r e d by the W H Brady Co , T h o m a s & Betts
Co 3 M C o or equal

L Direct buried cab l e warning tape s h a l l be 6-m wide, red p o l y e t h y l e n e not l e s s than 0 0035 in
t h i c k T a p e s h a l l be W H Brady Co Cat No 91296 or equal

2 03 WIRING DEVICES
A W a l l swi t che s s h a l l b e heavy duty, s p e c i f i c a t i o n grade, t o g g l e act ion, f l u s h m o u n t i n g quiet

t y p e A l l swi t che s s h a l l c o n f o r m t o t h e l a t e s t revi s ion o f F e d e r a l S p e c i f i c a t i o n W S 8 9 6 W a l l
swi t che s s h a l l be o f the f o l l o w i n g t y p e s and manufac tur er
1 S i n g l e p o l e , 20 A m p , 120/277 V o l t - Arrow Hart , C a t a l o g No 1 9 9 1 , or equal by H a r v e y

H u b b e l l , Inc , Pas s & Seymour , Inc or equal
2 D o u b l e p o l e , 20 A m p , 120/277 V o l t - A r r o w - H a r t , C a t a l o g No 1992 or equal by Harvey

H u b b e l l Inc , Pass & Seymour , Inc or equal
B R e c e p t a c l e s s h a l l be heavy duty s p e c i f i c a t i o n grade of the f o l l o w i n g t y p e s and m a n u f a c t u r e r or

equal R e c e p t a c l e s s h a l l c o n f o r m t o F e d e r a l S p e c i f i c a t i o n W C 5 9 6 - F
1 D u p l e x , 20 A m p , 125 V o l t , 2P, 3 W Arrow-Hart , C a t a l o g No 5362, or equal by H a r v e y

H u b b e l l , I n c , Pass & S e y m o u r , I n c
2 W e a t h e r p r o o f / c o r r o s i o n r e s i s tant d u p l e x , 20 A m p , 125 Volt , 2P, 3W, wi th cover,

C r o u s e - H m d s Co , C a t a l o g No WLRD-5-20 or equal by A p p l e t o n E l e c t r i c
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3 Ground f a u l t i n t e r r u p t e r , d u p l e x , 2 0 A m p , 1 2 5 V o l t , 2 P , 3 W , G F C I teed thru t y p e w i th
' t e s t " a n d "reset" b u t t o n s Arrow Hart C a t a l o g N o G F 5 3 4 2 o r equal b y H a r v e y H u b b e l l ,

Inc , Pass & S e y m o u r , Inc or equal
C Device P l a t e s ,

1 P l a t e s for indoor s u r f a c e mounted device boxes s h a l l be cast metal of the same mater ia l as
the box, C r o u s e - H m d s , No D S 2 3 G and D S 3 2 G or equal

2 Device p l a t e s for swi t che s mounted outdoors or i n d i c a t e d as w e a t h e r p r o o f s h a l l be
g a s k e t e d , cast a l u m i n u m with p r o v i s i o n s f o r p a d l o c k i n g sw i t ch e s ' O n " a n d " O f f , " Crouse
H i n d s , N o D S 1 8 5 , o r equal

3 W e a t h e r p r o o f , gasketed cover f o r GFI r e c e p t a c l e mounted in a FS/FD box s h a l l b e
A r r o w - H a r t , C a t a l o g No 4501 FS or equal by H a r v e y H u b b e l l , Inc , Pass & S e y m o u r , Inc
or equal

2 04 MISCELLANEOUS EQUIPMENT
A Manual M o t o r S t a r t e r s

1 Manual s tarters s h a l l be s u i t a b l e tor the v o l t a g e and number of phas e shown on the
Drawings and s h a l l be non revers ing, rever s ing or two speed t y p e as shown on the
Drawings N E M A sizes s h a l l be as required for the horsepowers shown on the Drawings
Manual s tarters s h a l l have motor overload p r o t e c t i o n in each phase

2 Manua l motor starters s h a l l be as m a n u f a c t u r e d by the Square D Co or equal
B C i r c u i t Breakers

1 P r o v i d e thermal magne t i c c i r cu i t breaker in N E M A T y p e 12 Enc l o sur e wi th e x t e r n a l l y
operated h a n d l e C i r c u i t breakers s h a l l b e fu l ly rated f or 22,000 A m p s RMS s y m m e t r i c a l

C P o l y e t h y l e n e W a r n i n g T a p e
1 W a r n i n g tape s h a l l be red p o l y e t h y l e n e f i l m , 6 in minimum w i d t h
2 W a r n i n g t a p e s h a l l be W H Brady Co, C a t a l o g No 91296 or equal

2 05 P A N E L B O A R D S
A P a n e l b o a r d s s h a l l be in accordance with the U n d e r w r i t e r Labora t or i e s , Inc " S t a n d a r d for

P a n e l b o a r d s " and ' S t a n d a r d for C a b i n e t s and B o x e s ' and s h a l l be so l a b e l e d where procedure s
exi s t P a n e l b o a r d s s h a l l a l so c o m p l y w i th N E M A S t a n d a r d f o r P a n e l b o a r d s a n d t h e N a t i o n a l
E l e c t r i c a l Code

B Where r e f e r ence is made to one of the abo e s t a n d a r d s , the r ev i s ion in e f f e c t at the t ime of bid
o p e n i n g s h a l l a p p l y
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C 1 2 0 / 2 4 0 V o l t , s i n g l e p h a s e , 3 W i r e p a n e l b o a r d s s h a l l b e T y p e AQ as m a n u f a c t u r e d by th e
G e n e r a l E l e c t r i c C o m p a n y T y p e N Q O D a s m a n u f a c t u r e d by Square D Co T y p e Pow-R L i n e
C as m a n u f a c t u r e d by C u t l e r - H a m m e r , or equal

D NEMA 4 and 12 p a n e l b o a r d s s h a l l be t y p e DVP or DHP as required by v o l t a g e a p p l i c a t i o n ,
m a n u f a c t u r e d by the C r o u s e - H m d s C o m p a n y or equal

E R a t i n g
1 A l l p a n e l b o a r d s s h a l l b e rated f o r t h e i n t e n d e d v o l t a g e
2 C i r c u i t breaker p a n e l b o a r d s s h a l l b e f u l l y rated f o r t h e s p e c i f i e d c ircui t breaker f a u l t

current i n t e r r u p t i n g c a p a c i t y S e r i e s connected short c i r c u i t r a t i n g s w i l l no t b e a c c e p t a b l e
F Buses

1 Bus bars for the mains s h a l l be of c o p p e r Full size neutral bars s h a l l be i n c l u d e d Phase
b u s s i n g s h a l l b e fu l l h e igh t w i thou t r e d u c t i o n Cross connectors s h a l l b e c o p p e r

2 N e u t r a l b u s s i n g s h a l l have a s u i t a b l e lug for each o u t g o i n g f e e d e r r e q u i r i n g a neutral
connec t ion

3 S p a c e s for f u t u r e c i r c u i t breakers s h a l l be bussed for the m a x i m u m devi c e that can be
f i t t e d into them

4 E q u i p m e n t ground bars s h a l l be f u r n i s h e d
G C i r c u i t Breakers

1 P a n e l b o a r d s s h a l l be e q u i p p e d w i th circuit breakers
2 C i r c u i t breakers s h a l l be m o l d e d case, b o l t - i n t y p e
3 Each c ircui t breaker used in 120/240 V o l t p a n e l b o a r d s s h a l l have an i n t e r r u p t i n g c a p a c i t y

of not l e s s than 22 000 ampere s RMS s y m m e t r i c a l
4 C i r c u i t breakers s h a l l be as m a n u f a c t u r e d by the p a n e l b o a r d m a n u f a c t u r e r

2 06 U N D E R G R O U N D SYSTEM
A Excavat ion and b a c k f i l l i n g , i n c l u d i n g gravel and sand b e d d i n g , are i n c l u d e d in D i v i s i o n 2
B Concrete and r e i n f o r c i n g steel are i n c l u d e d in Divi s i on 3
C Raceways s h a l l be p o l y v i n y l c h l o r i d e c o n d u i t encased in concrete, ex c ep t that r i g i d steel

c o n d u i t s h a l l be used for 600 V o l t s h i e l d e d wire and data h i g h w a y wir ing R e f e r to S e c t i o n
1 6 1 1 0 t o r material s p e c i f i c a t i o n

D H a n d h o l e s s h a l l be precast concrete, heavy-duty type , d e s i g n e d for a C l a s s H-20 wheel load and
contorm to ASTM C478 Precast u n i t s s h a l l be as m a n u f a c t u r e d by Chas e Precast C o r p ,
A m e r i c a n Precast Co or equal and cons t ruc t ed to d i m e n s i o n s as shown on the Drawings
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E H a n d h o l e f r a m e s and covers s h a l l b e cast iron heavy d u t y t y p e for C l a s s H-20 wheel l o a d i n g
2 08 GROUNDING

A G r o u n d rods s h a l l be 3 / 4 - i n by 10 ft c o p p e r clad s t e e l and constructed in accordance w i th UL
467 The m i n i m u m c o p p e r t h i c k n e s s s h a l l be 0 25 mm Ground rods s h a l l be C o p p e r w e l d or
equal

B G r o u n d i n g c o n d u i t hubs s h a l l be m a l l e a b l e iron t y p e s i m i l a r to T h o m a s & Betts Co , Cat No
3940 ( 3 / 4 - i n c o n d u i t s i z e ) by Burndy, O Z G e d n e y Co or e q u a l , and of the correct size for the
condui t

C Buried g r o u n d i n g c onne c t i on s s h a l l be by C a d w e l d proce s s or equal exo thermic w e l d i n g
sys t em

P A R ! 3 E X E C U T I O N
3 0 1 S L E E V E S A N D F O R M S F O R O P E N I N G S

A P r o v i d e and p l a c e a l l s l e eve s f o r c o n d u i t s p e n e t r a t i n g f l o o r s , w a l l s , p a r t i t i o n s , e t c Locate a l l
necessary s l o t s for e l e c t r i c a l work and f o r m b e f o r e concrete i s poured

B Exact l o c a t i o n s are required for s t u b b i n g up and t e r m i n a t i n g concealed c ondu i t Obtain s h o p
d r a w i n g s and t e m p l a t e s f r o m e q u i p m e n t vendors or other subcontrac tor s and locate the
concealed c ondu i t b e f o r e the f l o o r s lab i s poured

C W h e r e s e t t i n g drawing s are not a v a i l a b l e in t ime to avoid d e l a y in s c h e d u l e d f l o o r s lab pours,
the Government may a l l o w the i n s t a l l a t i o n s of such condui t to be exposed Requests for t h i s
d e v i a t i o n must be s u b m i t t e d in w r i t i n g No a d d i t i o n a l c o m p e n s a t i o n for such change w i l l be
a l l o w e d

D S e a l a l l o p e n i n g s , s l e eve s , p e n e t r a t i o n and s l o t s
3 0 2 C U T T I N G A N D P A T C H I N G

A C u t t i n g and p a t c h i n g s h a l l be done in a t h o r o u g h l y w o r k m a n l i k e manner and be in c o m p l i a n c e
w i t h m o d i f i c a t i o n s and repair to concrete as s p e c i f i e d in S e c t i o n [03740] Sawcut concrete and
masonry pr i or to breaking out sec t ions

B Core d r i l l h o l e s in concrete f l o o r s and w a l l s as required
C Install work at such t ime as to require the min imum amount of cu t t ing and p a t c h i n g
D Do not cut j o i s t s , beams, g i r d e r s , c o lumns or any other s tructural members
E Cut o p e n i n g o n l y large enough to a l l o w easy i n s t a l l a t i o n of the conduit
F P a t c h i n g to be of the same kind and q u a l i t y of material as was removed
G The c o m p l e t e d p a t c h i n g work s h a l l restore the s u r f a c e to i t s o r i g i n a l appearance or bet ter

J O B N O 400034369 16020-10



H P a t c h i n g o f w a t e r p r o o f e d s u r f a c e s s h a l l render th e area o f t h e p a t c h i n g c o m p l e t e l y
w a t e r p r o o f e d

I Remove r u b b l e and excess p a t c h i n g m a t e r i a l s f r o m the p r e m i s e s
J W h e n e x i s t i n g c o n d u i t s are cut a t the f l o o r l i n e o f w a l l l i n e , they s h a l l be f i l l ed w i th grout o f

s u i t a b l e p a t c h i n g mat er ia l
3 03 INSTALLATION

A Any work not i n s t a l l e d a c c o r d i n g to the Drawings and S p e c i f i c a t i o n s h a l l be s u b j e c t to change
as d i r e c t e d by the Government No extra c o m p e n s a t i o n w i l l b e a l l o w e d for m a k i n g these
changes

B E l e c t r i c a l e q u i p m e n t s h a l l be p r o t e c t e d at all t i m e s agains t mechanical i n j u r y or damage by
water E l e c t r i c a l e q u i p m e n t s h a l l not be stored outdoors E l e c t r i c a l e q u i p m e n t s h a l l be stored
in dry permanent s h e l t e r s Do not i n s t a l l e l e c t r i c a l e q u i p m e n t in i t s permanent l o c a t i o n u n t i l
s t ruc ture s are w e a t h e r - t i g h t If any a p p a r a t u s has been s u b j e c t to p o s s i b l e i n j u r y by water, i t
s h a l l be t h o r o u g h l y d r i e d out and t e s t ed as d i r e c t e d by the Government , or s h a l l be r e p l a c e d at
no a d d i t i o n a l cost at the G o v e r n m e n t ' s d i s c r e t i o n

C E q u i p m e n t that has been damaged s h a l l be r e p l a c e d or r epa i r ed by the e q u i p m e n t m a n u f a c t u r e r
at the G o v e r n m e n t ' s d i s c r e t i o n

D C o o r d i n a t e the condui t i n s t a l l a t i o n with the G o v e r n m e n t , p r o p e r t y owner other trade s and the
actual s u p p l i e d e q u i p m e n t

E Install each circui t in s epara t e condui t
F U n l e s s o therwise a p p r o v e d by th e G o v e r n m e n t , c o n d u i t i n s t a l l e d i n t e r i o r t o th e b u i l d i n g s h a l l

b e i n s t a l l e d e x p o s e d , c ondu i t i n s t a l l e d ex t er ior to the b u i l d i n g s h a l l b e concealed
G V e r i f y th e exact l o c a t i o n s and m o u n t i n g h e i g h t s o f l i g h t i n g f i x t u r e s , sw i t ch e s and r e c e p t a c l e s

p r i o r t o i n s t a l l a t i o n
H Exact l o c a t i o n s of e l e c t r i c a l e q u i p m e n t s h a l l be d e t e r m i n e d by the Contrac t or , Government and

p r o p e r t y owner and approved by the Government d u r i n g cons truc t ion Obtain i n f o r m a t i o n
re levant to the p l a c i n g of e l e c t r i c a l work and in case of any i n t e r f e r e n c e wi th o ther work,
proceed as directed by the Government and furn i sh all labor and materials necessary to
c o m p l e t e the work in an a p p r o v e d manner

3 0 4 B O X E S A N D F I T T I N G S
A Except where o therwi s e s p e c i f i e d al l w i r i n g s h a l l be in r i g i d steel c o n d u i t
B R i g i d s t ee l c o n d u i t s h a l l be used for e lbows and risers to e q u i p m e n t
C All boxes s h a l l be metal
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D E x p o s e d s w i t c h , r e c e p t a c l e and l i g h t i n g o u t l e t boxes and c o n d u l e t f i t t i n g s s h a l l be cast or
m a l l e a b l e iron, e x c ep t that cast a l u m i n u m s h a l l b e used w i t h a l u m i n u m c o n d u i t

E C o n c e a l e d s w i t c h , r e c e p t a c l e and l i g h t i n g o u t l e t boxes s h a l l b e pr e s s ed s t e e l
F T e r m i n a l boxes, j u n c t i o n boxes and p u l l boxes s h a l l have N E M A r a t i n g s s u i t a b l e f o r t h e

l o c a t i o n in which they are i n s t a l l e d
G C o n d u i t w a l l s ea l s s h a l l be used where underground c o n d u i t s p e n e t r a t e w a l l s
H C o n d u i t s e a l i n g b u s h i n g s s h a l l be used to seal c o n d u i t ends e x p o s e d to the weather
I No c o n d u i t s m a l l e r than 3/4 in e l e c t r i c a l trade size s h a l l be used nor s h a l l any have more than

the e q u i v a l e n t of three 90 degree bends in any one run Pull boxes s h a l l be p r o v i d e d as required
or d i r e c t e d

J No wire s h a l l b e p u l l e d u n t i l the c o n d u i t sys t em i s c o m p l e t e in a l l d e t a i l s
K The ends o f a l l c o n d u i t s s h a l l b e t i g h t l y p l u g g e d to e x c l u d e dust and moi s ture d u r i n g

c on s t ru c t i on
L All c o n d u i t s s h a l l be run at r ight a n g l e s to and p a r a l l e l with the surrounding w a l l and s h a l l

c o n f o r m to the f orm o f the c e i l i n g No d i a g o n a l runs w i l l b e a l l o w e d Bends in p a r a l l e l c o n d u i t
runs s h a l l be concentric All c o n d u i t s h a l l be run p e r f e c t l y s t r a i g h t and true

M C o n d u i t t e r m i n a t i n g in pres s ed s teel boxes s h a l l have d o u b l e l o c k o u t s and i n s u l a t e d b u s h i n g s
N C o n d u i t t e r m i n a t i n g in N E M A 4 and 12 enc lo sure s s h a l l be t e rminat ed with Myers t y p e condui t

hubs
O C o n d u i t s c o n t a i n i n g e q u i p m e n t g r o u n d i n g conductors and t e r m i n a t i n g in sheet steel boxes s h a l l

have i n s u l a t e d throat g r o u n d i n g b u s h i n g s
P C o n d u i t s s h a l l b e i n s t a l l e d u s i n g threaded f i t t i n g s
Q W h e r e c o n d u i t s pa s s t h r o u g h o p e n i n g s in w a l l s or f l o o r s l a b s , the r e m a i n i n g o p e n i n g s s h a l l b e

s ealed agains t the p a s s a g e of f l a m e and smoke
R C o n d u i t ends expo s ed to the weather s h a l l be sealed with condui t s e a l i n g b u s h i n g s
S All c ondu i t which may under any c ircumstance contain l i q u i d s such as water, c o n d e n s a t i o n ,

l i q u i d c h e m i c a l s , etc, s h a l l b e arranged t o dra in away f r o m the e q u i p m e n t served If c ondui t
d r a i n a g e i s not p o s s i b l e , c ondui t s ea l s s h a l l be used to p l u g the c o n d u i t s

T Where no t y p e or size is i n d i c a t e d for j u n c t i o n boxes p u l l boxes or t erminal cab in e t s th ey s h a l l
be sized in accordance w i th the r equirement s of N E C A r t i c l e 370

U M i s c e l l a n e o u s s t e e l f or th e s u p p o r t o f f i x t u r e s , boxes, t r a n s f o r m e r s , s tar ter s c on tac t or s , p a n e l s
and condui t s h a l l be f u r n i s h e d and i n s t a l l e d
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V S t e e l c h a n n e l s , f la t iron and channel iron s h a l l b e f u r n i s h e d and i n s t a l l e d f or th e s u p p o r t o f a i l
e l e c t r i c a l e q u i p m e n t a n d d ev i c e s , where r e q u i r e d , i n c l u d i n g a l l anchors , i n s e r t s , b o l t s , nut s ,
washers e t c f or a r i g i d i n s t a l l a t i o n

3 0 5 W I R E C A B L E A N D A C C E S S O R I E S
A U n i q u e l y i d e n t i f y a l l wires cab l e s and each c onduc t or o f m u l t i c onduc t or cab l e s (ex c ep t

l i g h t i n g and r e c e p t a c l e w i r i n g ) at each end with wire and cab l e markers
B Use l u b r i c a t i o n s t o f a c i l i t a t e wire p u l l i n g L u b r i c a n t s s h a l l b e UL a p p r o v e d for u s e w i th the

i n s u l a t i o n s p e c i f i e d
C All wire s h a l l be c o l o r coded or coded u s i n g e l e c t r i c a l t a p e in sizes where c o l o r ed i n s u l a t i o n i s

not a v a i l a b l e W h e r e t a p e i s used as the i d e n t i f i c a t i o n sys t em, i t s h a l l be a p p l i e d in all j u n c t i o n
boxes and other a c c e s s i b l e i n t e r m e d i a t e l o c a t i o n s as we l l as at each t e r m i n a t i o n

D The f o l l o w i n g c o d i n g s h a l l be used
S y s t e m W i r e C o l o r

2 4 0 / 1 2 0 V o l t s N e u t r a l W h i t e
1-Phase, 3 - W i r e L i n e 1 Black

L i n e 2 Red
E Power c o n d u c t o r s T e r m i n a t i o n s s h a l l be die t y p e or set screw t y p e pres sure connec tor s as

s p e c i f i e d S p l i c e s (where a l l o w e d ) s h a l l b e d i e t y p e c o m p r e s s i o n connector a n d wa t e rproo f
w i th heat shr ink boot o r epoxy f i l l i n g A l u m i n u m conductors (where s p e c i f i e d ) s h a l l e m p l o y
t e r m i n a t i o n s a n d s p l i c e s s p e c i f i c a l l y d e s i g n e d f o r a l u m i n u m conduc tor s

F C o n t r o l C o n d u c t o r s T e r m i n a t i o n on s a d d l e - t y p e t e r m i n a l s s h a l l be wired d i r e c t l y with a
maximum of two c onduc t or s T e r m i n a t i o n on screw t y p e t e r m i n a l s s h a l l be made wi th a
maximum of two s p a d e connectors S p l i c e s (where a l l o w e d ) s h a l l b e made with i n s u l a t e d
c o m p r e s s i o n t y p e connectors

G E x c e p t where p e r m i t t e d by the Government no s p l i c e s w i l l be a l l o w e d in m a n h o l e s , h a n d h o l e s
or other b e l o w grade loca t ed boxes

H I n s t r u m e n t a t i o n cable s s h a l l b e i n s t a l l e d in r i g i d s teel raceways as s p e c i f i e d All c i r c u i t s s h a l l
be i n s t a l l e d as tw i s t ed p a i r s or t r i a d s In no case s h a l l a c ircui t be made up u s i n g conduc tor s
f r o m d i f f e r e n t pa i r s or t r i a d s T r i a d s s h a l l be used wherever three wire c i r cu i t s are required

I T e r m i n a l b l o c k s s h a l l be p r o v i d e d at al l in s t rument c a b l e j u n c t i o n , and al l c i r cu i t s s h a l l be
i d e n t i f i e d at such j u n c t i o n s

J T e s t al l 600 V o l t wire i n s u l a t i o n wi th a megohm meter a f t e r i n s t a l l a t i o n Make t e s t s at not l e s s
than 500V S u b m i t a wr i t t en test report of the r e s u l t s to the Government

3 06 WIRING D E V I C E S
A S w i t c h and r e c e p t a c l e s o u t l e t s s h a l l be i n s t a l l e d f l u s h w i th the f i n i s h e d wal l s u r f a c e s in areas

wi th stud f rame and g y p b o a r d c o n s t r u c t i o n , in dry areas wi th cement b l o c k c o n s t r u c t i o n or
when raceways are concealed
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B Do not i n s t a l l f l u s h mount ed d e v i c e s in areas d e s i g n a t e d D A M P WET or W E T / C O R R O S I V E
P r o v i d e s u r f a c e mounted dev i c e s in the se areas

C P r o v i d e w e a t h e r p r o o f d e v i c e s covers in areas d e s i g n a t e d WET or W E T / C O R R O S I V E
3 08 P A N E L B O A R D S

A M o u n t boxes for s u r f a c e mounted p a n e l b o a r d s so there is at l ea s t 1/2 in air space between the
box and the wal l

B C o n n e c t p a n e l b o a r d branch c i r cu i t l o a d s so that the load is d i s t r i b u t e d as e q u a l l y as p o s s i b l e
between the phas e busses

C T y p e c i r cu i t d i r e c t o r i e s g i v i n g l o c a t i o n and nature o f load served Insta l l c i r cu i t d i r e c t o r i e s in
each p a n e l b o a r d

D Instal l markers on the f r o n t cover o f a l l p a n e l b o a r d s which i d e n t i f y the v o l t a g e ra t ing
Markers s h a l l be made of s e l f s t i c k i n g B 500 v inyl c l o t h p r i n t e d wi th b la ck characters on an
A l e r t Orange background, 2 1/4 in h igh by 9 in wide , S t y l e A as m a n u f a c t u r e d by W H Brady
Co or equal

E ^Install a 1-in by 3-in l a m i n a t e d p l a s t i c n a m e p l a t e w i th 1/4-m whi t e l e t t e r s on a b la ck
background on each p a n e l b o a r d N a m e p l a t e l e t t e r i n g s h a l l be as shown on the Drawings
N a m e p l a t e s s h a l l b e s t a i n l e s s s t ee l screw mounted

3 0 9 U N D E R G R O U N D S Y S T E M
A Instal l raceways to drain away f r o m b u i l d i n g s
B R e i n f o r c e raceway banks whtn c o n d u i t s pas s over n e w l y excavated p i p e s
C The minimum cover for raceway banks s h a l l be 24-m un l e s s o therwise p e r m i t t e d by the

Government
D S w a b a l l raceways c l ean b e f o r e i n s t a l l i n g cab l e
E P l u g spare raceways and seal them wat er t igh t at all m a n h o l e s b u i l d i n g s and s truc ture s
F Seal the ends of raceways and make watert ight at all handhole s , b u i l d i n g s and structures

3 10 GROUNDING
A Run g r o u n d i n g e l e c t r o d e conduc tor s in r i g i d steel c o n d u i t s Bond the p r o t e c t i n g c ondu i t s to

the g r o u n d i n g e l e c t r o d e c o n d u c t o r s at both ends Do not a l l o w water p i p e connec t ions to be
p a i n t e d If the c onne c t i on s are p a i n t e d d i s - a s s e m b l e them and re-make them with new
f i t t i n g s

B Ins ta l l e qu ipmen t g r o u n d i n g conduc tor s wi th a l l f e e d e r s and branch c i r c u i t s
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C Bond al l s t e e l b u i l d i n g c o l u m n s in new s t r u c t u r e s t o g e t h e r w i t h ground wire in r i g i d c o n d u i t
and connect to the d i s t r i b u t i o n e q u i p m e n t ground bus

D G r o u n d wire c onnec t i on s to s truc tural s t e e l c o l u m n s s h a l l be made w i t h l o n g barrel t y p e
one-ho l e heavy d u t y c o p p e r c o m p r e s s i o n l u g s b o l t e d t h r o u g h 1 / 2 i n maximum d i a m e t e r h o l e s
d r i l l e d in the c o lumn web, w i t h s t a i n l e s s s t e e l hex head cap screws and nuts

E M e t a l c o n d u i t s s tubbed into a motor contro l center s h a l l be t e r m i n a t e d w i th i n s u l a t e d
g r o u n d i n g b u s h i n g s and connect to the motor contro l center ground bus Bond boxes mounted
be low motor control centers to the motor control center ground bus S i z e the g r o u n d i n g wire
in accordance wi th NEC T a b l e 250 95, exc ep t that a minimum No 12 AWG s h a l l be used

F L i q u i d t i g h t f l e x i b l e me ta l c ondu i t in s izes 1 1 / 2 - i n and l a r g e r s h a l l have b o n d i n g j u m p e r s
B o n d i n g j u m p e r s s h a l l b e e x t e r n a l , r u n p a r a l l e l (not s p i r a l e d ) a n d f a s t e n e d w i th p l a s t i c t i e
wraps

G Ground t r a n s f o r m e r n e u t r a l s to the nearest a v a i l a b l e g r o u n d i n g e l e c t r o d e w i t h a conductor
s ized in accordance wi th NEC A r t i c l e 250-94

H S e a l e xpo s ed connec t ions between d i f f e r e n t m e t a l s wi th N o - O x i d e P a i n t Grade A or equal
I Lay al l underground g r o u n d i n g conduc tor s s l a c k and, where expo s ed to mechanical i n j u r y ,

pro t e c t by p i p e s or other s u b s t a n t i a l guards If guards are iron p i p e , or other magne t i c
mat er ia l e l e c t r i c a l l y connect c onduc tor s to both ends of the guard Make connec t ions as
s p e c i f i e d herein

J Care s h a l l be taken to ensure good ground c o n t i n u i t y , in p a r t i c u l a r between the c o n d u i t sys tem
and e q u i p m e n t trames and enc lo sure s W h e r e necessary, j u m p e r wires s h a l l be i n s t a l l e d

K All g r o u n d i n g t y p e r e c e p t a c l e s s h a l l b e grounded to th e o u t l e t boxes w i t h a No 12 THW green
c onduc t or connected to the ground t e rmina l of the r e c e p t a c l e and f a s t e n e d to the o u t l e t box by
means of a g r o u n d i n g screw

L T e s t the g r o u n d i n g system Resi s tance to ground t e s t i n g s h a l l be p e r f o r m e d d u r i n g dry season
S u b m i t test r e s u l t s in the f o r m of a g r a p h s h o w i n g the number of p o i n t s measured (12

m i n i m u m ) and the numerical re s i s tance to ground
M T e s t i n g s h a l l b e p e r f o r m e d b e f o r e e n e r g i z i n g the d i s t r i b u t i o n sys tem
N Noti fy the Government i m m e d i a t e l y i f the r e s i s tance to ground for any b u i l d i n g or system i s

greater than f i v e ohms

END OF SECTION

JOB NO 4000 34369 16020-15


